Role of cadmium in the regulation of AR gene expression and activity.
Treatment of human prostate cancer cells, LNCaP, with cadmium stimulated cell growth. There was a 2.4-fold increase in the population of cells in the S + G(2)M phase by d 4 and a 2.7-fold increase in cell number by d 8. The metal decreased the concentration of AR protein and mRNA (80 and 60%, respectively) and increased the expression of prostate-specific antigen and the homeobox gene, NKX 3.1 (6-fold) that was blocked by an antiandrogen. In addition, cadmium activated the AR in mouse L cells containing an MMTV-luciferase reporter gene (4-fold increase) and in COS-1 cells transfected with wild-type AR and an MMTV-CAT reporter gene (7-fold increase). Cadmium also activated a chimeric receptor (GAL-AR) containing the hormone-binding domain of AR. The metal bound to AR with an equilibrium dissociation constant of 1.19 x 10(-10) M. Cadmium blocked the binding of androgen to the receptor but did not alter its affinity (dissociation constant = 2.8 x 10(-10) M), suggesting that the metal is an inhibitor of hormone binding. In castrated animals, a single, low, environmentally relevant dose of cadmium (20 microg/kg body weight) increased the wet weight of the prostate (1.97- to 3-fold) and the seminal vesicle complex (approximately 1.5-fold) and increased the expression of the androgen-regulated gene, probasin (27-fold). The in vivo effects were also blocked by an antiandrogen.